°
w SLOVENSKI STANDARD

SIST EN 1SO 24212:2025
01-marec-2025

Tehnike sanacije, ki se uporabljajo na onesnazenih obmogjih (ISO 24212:2024)

Remediation techniques applied at contaminated sites (ISO 24212:2024)

Sanierungstechniken an kontaminierten Standorten (ISO 24212:2024)

Techniques de dépollution appliquées aux sites pollués (ISO 24212:2024)

Ta slovenski standard je istoveten z: EN ISO 24212:2024

ICS:

13.020.40 OnesnaZevanje, nadzor nad Pollution, pollution control
onesnazevanjem in and conservation
ohranjanje

13.080.01 Kakovost tal in pedologija na Soil quality and pedology in
splosno general

SIST EN ISO 24212:2025 en,fr.de

2003-01.Slovenski institut za standardizacijo. RazmnoZevanje celote ali delov tega standarda ni dovoljeno.


https://standards.iteh.ai/catalog/standards/sist/9228a30d-b220-4bf3-a70f-31faba552ffd/sist-en-iso-24212-2025

SI ST EN | SO 24212: 2025

iTeh Standards
(https://standards.iteh.ai)
Document Preview

SIST EN ISO 24212:2025
https://standards.iteh.ai/catalog/standards/sist/9228a30d-b220-4bf3-a70f-3 1 faba552ftd/sist-en-is0-24212-2025



https://standards.iteh.ai/catalog/standards/sist/9228a30d-b220-4bf3-a70f-31faba552ffd/sist-en-iso-24212-2025

EUROPEAN STANDARD EN ISO 24212
NORME EUROPEENNE
EUROPAISCHE NORM October 2024

ICS 13.080.01

English Version

Remediation techniques applied at contaminated sites
(ISO 24212:2024)

Techniques de dépollution appliquées aux sites pollués Sanierungstechniken an kontaminierten Standorten
(ISO 24212:2024) (ISO 24212:2024)

This European Standard was approved by CEN on 15 September 2024.

CEN members are bound to comply with the CEN/CENELEC Internal Regulations which stipulate the conditions for giving this
European Standard the status of a national standard without any alteration. Up-to-date lists and bibliographical references
concerning such national standards may be obtained on application to the CEN-CENELEC Management Centre or to any CEN
member.

This European Standard exists in three official versions (English, French, German). A version in any other language made by
translation under the responsibility of a CEN member into its own language and notified to the CEN-CENELEC Management
Centre has the same status as the official versions.

CEN members are the national standards bodies of Austria, Belgium, Bulgaria, Croatia, Cyprus, Czech Republic, Denmark, Estonia,
Finland, France, Germany, Greece, Hungary, Iceland, Ireland, Italy, Latvia, Lithuania, Luxembourg, Malta, Netherlands, Norway,
Poland, Portugal, Republic of North Macedonia, Romania, Serbia, Slovakia, Slovenia, Spain, Sweden, Switzerland, Ttirkiye and
United Kingdom.

. — |

EUROPEAN COMMITTEE FOR STANDARDIZATION
COMITE EUROPEEN DE NORMALISATION
EUROPAISCHES KOMITEE FUR NORMUNG

CEN-CENELEC Management Centre: Rue de la Science 23, B-1040 Brussels

© 2024 CEN  All rights of exploitation in any form and by any means reserved Ref. No. EN ISO 24212:2024 E
worldwide for CEN national Members.


https://standards.iteh.ai/catalog/standards/sist/9228a30d-b220-4bf3-a70f-31faba552ffd/sist-en-iso-24212-2025

ENISO 24212:2024

Contents

European foreword

(E)


https://standards.iteh.ai/catalog/standards/sist/9228a30d-b220-4bf3-a70f-31faba552ffd/sist-en-iso-24212-2025

EN ISO 24212:2024 (E)

European foreword

This document (EN ISO 24212:2024) has been prepared by Technical Committee ISO/TC 190 "Soil
quality" in collaboration with Technical Committee CEN/TC 444 “Environmental characterization of
solid matrices” the secretariat of which is held by NEN.

This European Standard shall be given the status of a national standard, either by publication of an
identical text or by endorsement, at the latest by April 2025, and conflicting national standards shall be
withdrawn at the latest by April 2025.

Attention is drawn to the possibility that some of the elements of this document may be the subject of
patent rights. CEN shall not be held responsible for identifying any or all such patent rights.

Any feedback and questions on this document should be directed to the users’ national standards
body/national committee. A complete listing of these bodies can be found on the CEN website.

According to the CEN-CENELEC Internal Regulations, the national standards organizations of the
following countries are bound to implement this European Standard: Austria, Belgium, Bulgaria,
Croatia, Cyprus, Czech Republic, Denmark, Estonia, Finland, France, Germany, Greece, Hungary, Iceland,
Ireland, Italy, Latvia, Lithuania, Luxembourg, Malta, Netherlands, Norway, Poland, Portugal, Republic of
North Macedonia, Romania, Serbia, Slovakia, Slovenia, Spain, Sweden, Switzerland, Tiirkiye and the
United Kingdom.

Endorsement notice

The text of SO 24212:2024 has been approved by CEN as EN [SO 24212:2024 without any modification.


https://standards.iteh.ai/catalog/standards/sist/9228a30d-b220-4bf3-a70f-31faba552ffd/sist-en-iso-24212-2025

SI ST EN | SO 24212: 2025

iTeh Standards
(https://standards.iteh.ai)
Document Preview

SIST EN ISO 24212:2025
https://standards.iteh.ai/catalog/standards/sist/9228a30d-b220-4bf3-a70f-3 1 faba552ftd/sist-en-is0-24212-2025



https://standards.iteh.ai/catalog/standards/sist/9228a30d-b220-4bf3-a70f-31faba552ffd/sist-en-iso-24212-2025

International

Standard

ISO 24212
Remediation techniques applied at First edition
contaminated sites 2024-09

Techniques de dépollution appliquées aux sites pollués

Reference number
SO 24212:2024(en) © ISO 2024



https://standards.iteh.ai/catalog/standards/sist/9228a30d-b220-4bf3-a70f-31faba552ffd/sist-en-iso-24212-2025

ISO 24212:2024(en)

COPYRIGHT PROTECTED DOCUMENT

© 1S0 2024

All rights reserved. Unless otherwise specified, or required in the context of its implementation, no part of this publication may
be reproduced or utilized otherwise in any form or by any means, electronic or mechanical, including photocopying, or posting on
the internet or an intranet, without prior written permission. Permission can be requested from either ISO at the address below
or ISO’s member body in the country of the requester.

ISO copyright office

CP 401 o Ch. de Blandonnet 8

CH-1214 Vernier, Geneva

Phone: +41 22 749 01 11

Email: copyright@iso.org

Website: www.iso.org
Published in Switzerland

© IS0 2024 - All rights reserved
ii


https://www.iso.org
https://standards.iteh.ai/catalog/standards/sist/9228a30d-b220-4bf3-a70f-31faba552ffd/sist-en-iso-24212-2025

ISO 24212:2024(en)

Contents Page

FFOT@WOTM..........oooooeee e85 585855555 viii

IIMETOAUCTION ........ooooooe sk 8585555555 ix

1 SCOPI@ ...ttt 1

2 NOTIMATIVE FEERIT@IICES ............ooooooee e85 1

3 Terms and definitions...

4 ADDI@VIAEEA TOITIIS ........oooccc o8 s

5 O VO VW .....ooooocoeeieeeeeee s ssssse s sss e85 58 8515855555555 5
5.1 SErUCLUIE Of thiS AOCUIMENT ...oooocoooeeeeeees e 5
5.2 Generic concepts associated with remediation ... 6

9

Good practice for carrying out a strategies appraisal prior to implementing remediation

SETAE@EY ..
6.1 GEBIITAL .
6.2  Identifying feasible remediation STrateGIes ...
6.3 Detailed evaluation of strategies appraisal..
6.4 Selecting the final remediation STrAtEZY . ...
Generic recommendations for the selection of remediation techniques............ccn. 11
7.1 GEIIETAL ...t 11
7.2 CoNSIAering the SItE'S CONMTEXT ...t 12
7.3 Remediation set up on-site
7.4 TECHNIQUES PIEIEQUISTES ..oooccoooieieiiesee s s
7.5 Techniques COlateral @FfECLS . ... 14
7.6 Laboratory testing and Pilot LESES. ... 14
Generic recommendations for managing hazards and risks during remediation...................... 14
8.1 General.....ce DI ERR O R BB O TR NI eorerrerrrrrersseresessssasssssens
8.2 Risk management process
82,1 GIEIAL oo
8.2.2 Hazards and controls associated with contaminated soil and groundwater-......... 15
8.2.3 Asbestos
8214 DU e
8.2.5 Offensive or noxious odours
8.2.6 Contaminated waste
8.2.7  Remediation EQUIPIMENT. . ... 16
8.2.8  UNEXPECTEA FITIAS ..o
8.29 Long-term monitoring
B.2.10  OULAOOT WOTK ..ot
8.2.11 Remote Or iSOlated WOTKINE ...

8.2.12 Underground services and pipelines.
8.2.13 Ground stability
8.2.14 Excavations ...

8.2.15 Unexploded ordnance (UXO)...

8.2.16 Confined SPaCE ...
8.2.17 Hazardous chemicals and dangerous OO0MAS. ... 18
8.2.18 Hazardous manual tasks
8.2.19 Slips, trips and falls.........ccen
8.2.20 Plant and equipment..........cc.
8.2.21 NOISE .ot

Remediation techniques description
9.1 In situ chemical 0Xidation (ISCO) ... 20
9.1.1 Technique principle
9.1.2  Scope and applicability of the technique (operating Window)............ccccinn 20
0.1.3  TeChnOlogY AESCIIPTION ..ot 20

© IS0 2024 - All rights reserved
iii


https://standards.iteh.ai/catalog/standards/sist/9228a30d-b220-4bf3-a70f-31faba552ffd/sist-en-iso-24212-2025

9.2

9.3

9.4

9.5

9.6

9.7

ISO 24212:2024(en)

9.14 Design considerations and dimenSIONING ... 20
9.1.5  Key MONItOriNG PATAIMETETS ...oooocceieiieiieiiee et 21
9.1.6  Advantages and limitations
0.1.7  SPECITIC EHS @S P@CES ..ot
9.1.8  Other techniques or containment approaches that can be combined with the
BECRITMIGUE e
In situ chemical reduction (ISCR)
9.2.1  TeChNIQUE PIINCIPLE oo
9.2.2 Scope and applicability of the teChNIQUE ... 22
9.2.3 Technology description
9.2.4 Design considerations and dimenSIONING ...
0.2.5  Key MONItOrING PATAIMETET'S ...oooocooereieiieiees e e
9.2.6 Advantages and limitations
9.2.7  SPecCific EHS QSPECES. ..o
9.2.8  Other techniques that can be combined with the technique
Enhanced in situ bioremediation (EISB) ...,
9.3.1 Technique PrifnCiple ...
9.3.2  Scope and applicability of the technique (operating Window)............ccccicien 23
9.3.3  Description of tEChNOIOZY . ..o
9.3.4 Design considerations and dimensioning....
9.3.5 Key monitoring parameters...................
9.3.6 Advantages and limitations.......
0.3.7  SPECITIC EHS @S PECLS ..ot
9.3.8 Other techniques or containment approaches that can be combined with the
B CRITMIQUE e 25
Monitored natural attenuation (IMINA) ... 25
9.4.1 Technique principle
9.4.2  Scope and applicability of the technique (operating Window)............ccccien 25
9.4.3  Description Of tECHNOIOZY . ..ot

9.4.4 Design considerations and dimensioning....
9.4.5 Key monitoring parameters...................
9.4.6 Advantages and limitations.....
0.4.7  SPECITIC EHS @S PECLS ..ot
9.4.8 Other techniques or containment approaches that can be combined with the
L CHIUGUE e bbb 3 0 e e ooy by s e B e e b ety et
TIUCTII@IATTON ..o
9.5.1 Technique principle ...
9.5.2 Scope and applicability of the technique..
9.5.3  Technology description ...
9.5.4 Design considerations and dimensioning....
9.5.5 Key monitoring parameters.................
9.5.6  Advantages and lHMItatiONS. ...
O.5.7  SPECIHTIC EHS QSPECES ..o
9.5.8 Other techniques or containment approaches that can be combined with the
BT QU
In situ thermal remediation (ISTR) ..o
9.6.1 Technique PrifnCiple ...
9.6.2 Scope and applicability of the technique (operating window)
9.6.3  Description of tECHNOIOZY ..o
9.6.4 Design consideration and diMenSIONINEG. ...
9.6.5 Key monitoring parameters
9.6.6  Advantages and HIMIES ...t
0.6.7  SPECIIC EHS @S POCES oot
9.6.8 Other techniques or containment approaches that can be combined with the
EECIIUIGUE .t

On-site thermal desorption
9.71  Technique principle
9.7.2  Scope and applicability of the technique (operating window)
9.7.3  TeChNOlOGY AESCTIPEION ..o

© IS0 2024 - All rights reserved
iv


https://standards.iteh.ai/catalog/standards/sist/9228a30d-b220-4bf3-a70f-31faba552ffd/sist-en-iso-24212-2025

9.8

9.9

9.10

9.11

9.12

9.13

ISO 24212:2024(en)

9.74  Design considerations and dimenSiONING ... 30
9.7.5  Key MONItOriNG PATAIMETET'S ...oooocceiieiieiiee et 31
9.7.6  Advantages and limits
O.7.7  SPECITIC EHS @S PECES ..ot
9.7.8  Other techniques or containment approaches that can be combined with the
B CRITUIQUE e
Soil vapour extraction (SVE)
0.8.1  TeChNIQUE PIrINCIPLE ..o
9.8.2  Scope and applicability of the technique (operating Window)............ccccocinn 32
9.8.3 Technology description
9.8.4 Design and dimensioning CONSIAErations ... 32
9.8.5  KeY MONItOrING PATAIMETET'S ...oooccooeeieeeiieiee e 32
9.8.6 Advantages and limits
0.8.7  SPECITIC EHS @QSPECLS ..o s
9.8.8 Other techniques or containment approaches that can be combined with the
BECRITIIGUE e
AIr-SParging ...
99.1 Technique principle
9.9.2  Scope and applicability of the technique (operating window)
9.9.3  Technology deSCription ...
9.9.4 Design considerations and dimensioning..........c
9.9.5 Key monitoring parameters ...
9.9.6  Advantages and lMits. ...
0.9.7  SPECIIC EHS @SPECES .ot
9.9.8 Other techniques or containment approaches that can be combined with the
BECIIUIGUE ..o
Multi-phase extraction (MPE)
9.10.1  TeChNIQUE PIINCIPLE ..o
9.10.2 Scope and applicability of the technique (operating window)
9.10.3 Technology deSCription ...
9.10.4 Design considerations and dimensioning.............
9.10.5 Key monitoring parameters ...,
9.10.6 Advantages and limitations.........s
0.10.7  SPECIIC EHS @S PO CES oot
9.10.8 Other techniques or containment approaches that can be combined with the
B CIIE QU e
Dual pump liquid extraction (DPLE)
9.11.1 Technique PrincCiple ...
9.11.2 Scope and applicability of the technique (operating window)
9.11.3 Technology deSCription . ...,
9.11.4 Design considerations and dimensioning
9.11.5 Key MONItOring PATAMIETET'S ...t e
9.11.6 Advantages and HMITAtIONS ...
0.11.7  SPECITIC EHS @SPECES ..ot
9.11.8 Other techniques or containment approaches that can be combined with the

Hydraulic techniques for groundwater remediation.

9.121
9.12.2
9.12.3
9.12.4
9.12.5
9.12.6
9.12.7
9.12.8

B CIE QU e

Technique PrinCiple ...

Scope and applicability of the technique (operating Window)...........cccinn 38
TEChNOLOGY AESCITPEION ...ooo et
Design considerations and dimensioning
Key MONItOring PATAIMETETS ...
Advantages and HMITAtIONS ...t
SPECIIIC EHS @SPOCES .ot
Other techniques or containment approaches that can be combined with the
technique

Soil washing ...

9.131
9.13.2

Technique principle
Scope and applicability of the technique (operating Window).............cccinn 39

© IS0 2024 - All rights reserved
\%


https://standards.iteh.ai/catalog/standards/sist/9228a30d-b220-4bf3-a70f-31faba552ffd/sist-en-iso-24212-2025

9.14

9.15

9.16

9.17

9.18

9.19

9.13.3
9.13.4
9.13.5
9.13.6
9.13.7
9.13.8

ISO 24212:2024(en)

TeChNOLOGY AESCIIPLION ... 40
Design and dimensioning CONSIAErations ... 40
Key monitoring parameters
Advantages and limitations
SPECIIC EHS @S PO CES e
Other techniques or containment approaches that can be combined with the

EECIIMIGUE .88

BROPILIIIZ e

9.14.1
9.14.2
9.14.3
9.14.4
9.14.5
9.14.6
9.14.7
9.14.8

TeChNIQUE PIINCIPIE ....oooii e
Scope and applicability of the technique (operating window)
TeChNOIOZY AESCIIPEION ..o e
Design considerations and dimenSIONINEG ...
Advantages and limitations
Key monitoring parameters
SPECIIIC EHS @SPECT ..o
Other techniques or containment approaches that can be combined with the

B CIE QU e

LAMUATATTINIIZ e

9.15.1
9.15.2
9.15.3
9.15.4
9.15.5
9.15.6
9.15.7
9.15.8

TeChNIQUE PIINCIPIE ..o
Scope and applicability of the technique (operating window)
Technology deSCriPtioN ...
Design considerations and dimensioning.............
Key monitoring parameters......... s
Advantages and limitations. ...
SPECIIIC EHS @SPOCES .ot
Other techniques or containment approaches that can be combined with the

BECRIMMIGUE

Vertical barrier teChnOologies (VBT ). ..o

9.16.1
9.16.2
9.16.3
9.16.4
9.16.5
9.16.6
9.16.7
9.16.8

COVEr SYSEEIMS. ..o

9.17.1
9.17.2
9.17.3
9.174
9.17.5
9.17.6
9.17.7

TeChNIQUE PIANCIPIE ....ooo et e e
Scope and applicability of the technique..
Technology description ...
Design considerations and dimensioning....
Key monitoring parameters................
Advantages and limitations..........
SPECITIC EHS @SPOCES .ottt
Other techniques or containment approaches that can be combined with the

B CIITMIQUE e

Technique principle ...
Scope and applicability of the technique..
Technology description ...
Design considerations and dimensioning
Key MONItOring PAT@IMETETS ......ccccciiiiiiiieiisiieiieiee i
Avantages and limitations
SPECITIC EHS @SPOCES .ot

Permeable reactive barrier (PRB) SYSTEIMS ...

9.18.1
9.18.2
9.18.3
9.18.4
9.18.5
9.18.6
9.18.7
9.18.8

Technique Principle ...,
Scope and applicability of the technique (operating window)
TeChNOLIOZY AESCIIPLION ..o
Design considerations and dimenSiONINgG ... ...
Key monitoring parameters
Advantages aNd HIMIES ...t

SPECIIIC EHS @S PO CES e et

Possible combination with other techniques and technique variations ..............cc...... 50

Immobilisation techniques for soil and solid materials.......... s 50

9.19.1
9.19.2
9.19.3
9.19.4

TEChNIQUE PIINCIPLE oo 50
Scope and applicability of the technique (operating Window)............cocinn 50
TEChNOLOZY AESCITPEION ..o e 51
Design and dimensioning CONSIAErations ... 51

© IS0 2024 - All rights reserved
vi


https://standards.iteh.ai/catalog/standards/sist/9228a30d-b220-4bf3-a70f-31faba552ffd/sist-en-iso-24212-2025

ISO 24212:2024(en)

0.19.5 Key MONItOrING PATAIMETETS ..oooicooeereeeieiiieesieeiiessssesieseseessses s 52
9.19.6 Advantages and lHMItAtIONS. ... 52
0.19.7  SPECIIC EHS @S PO CES oo 53
9.19.8 Other techniques or containment approaches that can be combined with the
B O QU e
9.20  EXCAVatioN ..o
9.20.1 Technique principle
9.20.2 Scope and applicability of the technique (operating Window)...........cccccsen 53
9.20.3 Description of tECHNOIOZY ...
9.20.4 Design considerations and dimensioning
9.20.5 Key MONItOring PATAIMIETET'S ...
9.20.6 Advantages and HMITAtIONS ...
0.20.7  SPECIIC EHS @SP@CES oot
9.20.8 Other techniques or containment approaches that can be combined with the
B CRIMMIQUE e
9.21 Off-gas treatment technologies and wastewater treatment technologies
0.21.1  GEINETAL ..o
0.21.2  CarbDOMN @ASOTPEION oo
9.21.3 Off-gas treatment teChNOIOZIES ...t
9.21.4 Wastewater treatment teChNOIOZIES ...

Annex A (informative) Remediation techniques, characteristics and conditions of
IIMPIEIMIEIIEATION.........cc s 59

Annex B (informative) Remediation techniques suitability for contaminants ... 63
Annex C (informative) Examples of illustrative diagrams of remediation techniques...............cccc. 71

BIDLEOGIAPIY ...t 99

© IS0 2024 - All rights reserved
vii


https://standards.iteh.ai/catalog/standards/sist/9228a30d-b220-4bf3-a70f-31faba552ffd/sist-en-iso-24212-2025

ISO 24212:2024(en)

Foreword

[SO (the International Organization for Standardization) is a worldwide federation of national standards
bodies (ISO member bodies). The work of preparing International Standards is normally carried out through
ISO technical committees. Each member body interested in a subject for which a technical committee
has been established has the right to be represented on that committee. International organizations,
governmental and non-governmental, in liaison with ISO, also take part in the work. ISO collaborates closely
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[SO/IEC Directives, Part 2 (see www.iso.org/directives).

[SO draws attention to the possibility that the implementation of this document may involve the use of (a)
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patent(s) which may be required to implement this document. However, implementers are cautioned that
this may not represent the latest information, which may be obtained from the patent database available at
www.iso.org/patents. ISO shall not be held responsible for identifying any or all such patent rights.

Any trade name used in this document is information given for the convenience of users and does not
constitute an endorsement.

For an explanation of the voluntary nature of standards, the meaning of ISO specific terms and expressions
related to conformity assessment, as well as information about ISO's adherence to the World Trade
Organization (WTO) principlesin the Technical Barriers to Trade (TBT), see www.iso.org/iso/foreword.html.

This document was prepared by Technical Committee ISO/TC 190, Soil quality, Subcommittee SC 7, Impact
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